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• High Fidelity Human Torso Model

Wound Ballistics Modeling for Blast Loading, 
Blunt Force Impact, and Projectile Penetration

• 19 Geometric Representations in 
both finite element and finite 
volume form:
-Bone, Cartilage, Intervertebral Disks, Blood 
Vasculature, Airways, Lungs, Liver, Kidneys, 
Spleen, Heart, Spinal Cord, Muscle, Skin, Stomach, 
Stomach Contents, Cerebrospinal Fluid, Larynx, 
Thyroid.  

• Tissues represented by advanced 
constitutive models

Transmitted 
Wave Induced 
Cavitation in 

Blood 
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Blast 
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(Section A-A)

Developing Insights on Wound Injury 
Mechanisms
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• High Fidelity Human Torso Model Simulations
– 260KPa frontal blast simulation (unprotected vs protected)

Wound Ballistics Modeling for Blast Loading, 
Blunt Force Impact, and Projectile Penetration
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• High Fidelity Human Torso Model Simulations
– Projectile Impact Simulation (9mm FMJ impacting notional chest armor)

Wound Ballistics Modeling for Blast Loading, 
Blunt Force Impact, and Projectile Penetration
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• High Fidelity Human Head-Neck Model
– Anatomically correct distributions of bone, white & gray brain 

matter, membranes (falx & tentorium), cerebral spinal fluid (CSF), 
sinus air, & scalp/muscle in 1mm resolution. 

Wound Ballistics Modeling for Blast Loading, 
Blunt Force Impact, and Projectile Penetration



6

Sandia
National
Laboratories

• High Fidelity Human Head Model Simulations
– 260 KPa frontal blast simulation (unprotected vs protected )

Wound Ballistics Modeling for Blast Loading, 
Blunt Force Impact, and Projectile Penetration
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• High Fidelity Human Head-Neck-Torso Model
– Head-Neck combined with Torso model for broader applicability

Wound Ballistics Modeling for Blast Loading, 
Blunt Force Impact, and Projectile Penetration








